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We are  using  the ASCI code ALEGRA to 
design radiationdriven jet experiments  on 2. 

. , .the capabilities of 2 and 
Mod. ZBL will  allow  scaled-up  RadJet 

experiments  applicable to Campaign 4. @ 



LEGRA  has  unique  capabilities  for  addressing 
issues  as  well  as  HEDP  problems. 

. . . the  code  combines  solid  dynamics, fractum, HE, etc., 
with  high-energy featurns such  as 

YMI .bU. (axl.1) 
MHD and  radiation  transport. Q 
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The  NOVA  experiments  used  radiation from a 
short-pulse,  high-power, laserdriven hohlraum. 



The  basic  configuration  for  the  early ALEGRA 
calculations  involved  an AI “pin”  in  an Au ‘‘washer.’’ 

For the NOVA prablem, the 
thickness of the aluminum “pin” 
was 150 pn, tha gold washer 
thickness was 50 pn, and the 
polystymne bucking had a 
diamew of 380 pn. 

Euledan mesh wlth: 1) 4.500 
elements (lO-pn resolution); and 
2) 18,000 elements (5-pn 
msolution). 
The radlatlon, lncldent from the 
top, was trealad wlth single- 
group, SN, radlatlon trans& 
wlth radlatlon pressure dlsabfed. 

We used a 2-D cyiindtical 

For NOVA, fine  resolution  calculations  show 
more  deb:’ - i d  slightly  faster  on-axis jet motion. 
cwn nr0lWrn ,#adion - 
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For  NOVA,  SPECT3D  produces  simulated 

adiographs  from  ALEGRA  radlhydro  output. 
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The  ALEGRA results for  NOVA  are 
consistent  with  other  codes  and  with  the  experiment. 

* At a computetional time of 6 ns, A 'cts the on-exis jet location 
within ebout 29( of the estimated experimentel resuft: this mull is also 
consistent with the other computetional effofts. 

gmter than the estimated expehental measurement; but as w'th the earlier 
time. it aarees verv clatelv with the averam of the other cod0 m u h .  

* At  a time of S ns  the predictederiai location of the jet is somewhat o m  20% 



We  have  investigated  the  scaling 
of  these Radlet experiments  from NOVA to Z. 
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hlfar mechankaf behaviorshould 
nained by swllng tho physical 
inenslons byaboutaf8ctoroften. 

Integrating  the  temperature  curves 
allows  the  energy  fluences  to be compared. 



The 2 experiments will use  a  longer  pulse, 
igher  total  energy Zpinch-driven hohlraum. 
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! 
The target could In, placed  in either the 
prima#y or a  secondary  hohlraum. 

* Principal  diagnostics  would Invohre the Z- 
Beamkt Backlighter (ZeL) that is  now 

t -  

There  are  several  points  that  should  be 
noted  with  regard to these  RadJet  calculations. 

The quoted half-max  pulse  widths  are  only  approximate, but lead 
to about  a  factor of ten  difference in characteristic  response 
times. 

exactly  a  factor of ten  for the two cases. 

total  response will not be directly  homologous. 
not  scale In the  same  manner as the  hydrodynamic  behavior,  the 

The calculations were run  with ALEGRA, using 10ym resolution 
for  the NOVA case  and 1 O O y m  resolution  for  the Z configuration. 
Because of the initial slow  rise  for  the  radiation  drive  from Z, the 
times  cannot be shifted in a  directly  proportional  fashion;  the 
comparison  plots  were  chosen for  similar  stages in the  evolution 
of the  response. 

In these  early  calculations  the  physical  dimensions  are  scaled  by 

Because the  radiation  transport phenomena (e.g., opacities)  do 



The  RadJet  problem  at  very  early  times, 
with  the  shock  part way through  the  "pin" . . . 

RadJet / NOVA: 10X ScaleUp RadJet / 2: 

I -*- 

The  RadJet  problem at early  times, 
at about  the  time of shock breakout.. . 

Rad& / NOVA: 10X  Scale-Up R d e t  / 2: 
u 



The  RadJet  problem  at  medium  time, 
after  the  “jet”  is  relatively  well  formed . . . 

RadJet / NOVA: 

I 
10X Scale-Up  RadJet / Z :  
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At later  times  the  problems  are  still  similar, 
and  the jet  is  well  into  the  polystyrene  backing. 

I RadJet/NOVA: 10X Scale-Up RadJet/Z: 



By late  times,  the  differences  due to lack of 
radiation  "scaling"  are  considerably  more  evident. 

RadJet / NOVA: IOXScale-Up RadJetIZ: 

At  moderate  times  temperatures  and  pressures 
show  much laraer differences  than  the  densities. 

1 RadJet/ NOVA:  IOX ScaleUp RadJei / 2: I 

7' - T,. = 50 eV 
' I  P -P,i:3Mb 



At  much  later  times  there  are  significant 
differences,  but  many  qualitative  features  are  similar. 

RadJet / NOVA: I OX Scale-Up  RadJet / 2: 

I " T - T m r 7 0 e V  
P -P,r4Mb 

' I  T -Tm,r20eV 
' I  P -PMr0.5Mb 

The ZBL is  an  important  new  diagnostic 
tool  for  high+nergy  physics  experiments  on 2. 

2 TW faser back//ghfw on 2 - 
a 



are  using SPECT3D to  visualize  data  for  the 
2-Beamlet  Backlighter  (ZBL)  on  these  experiments. 

- The  amplitude  of  each  cell 
represents  the  optical  depth 
through the jet as a function 
ofaxiaiposition M and 
offset from the axis (x). 
Overall, ZBL pwfomance 
depends on photon energy, 
conversion efficiency, and 

‘ 
other  issues. 

* For this exemph the 
backlighter  ensrgy was 
chosen as 3 keg but the jet 
is  probably  too  thick to “see” 
through - an  optfcsl depth , , ,>,.. .. ,_ , , .. , . .. 
appmachlng  100. 
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At  late  times  and 10 keV, we get  optical  depths 
of order  unity,  which  implies  experiment is feasible. 

Backlighterphoton energy: 
hv= 10 key t = 528 ns 

I 



Simulations of detector output from 
the 1OX scaled-uo 2 runs show all maior  features. 

I * These  images were genera,, wlth hv= 10 keK 

* Features  evldent in the radfographs  include the pofyslyrene backing block, 
Lhe shock wave  in  the pofystymne, and details of tk aluminum jet in the 

* Details of the blowoff moving  back  Into the hohlraum are also evident,  but 
plastic. 

would not be rec& in the experfmental  radiograph. I 

For practical considerations, we decided to 
use a 5X scale-up of the physical configuration. 

We have employed  an  improved  description of the 
vacuum  hohlraum  temperature  history for 2. 
The initial ALEGRA calculations  employed 30,000 
elements and  provided  a  spatial  resolution of 20 pm. 
We removed the low-density gas fill used in  the  earlier 
calculations,  and treat the  relevant  regions as  vacuum. 

The problem  ran to -80 ns and  then  terminated  due to a 
I We wanted to consider  the  use of a 6.7 keV ZBL source. 

time-step  anomaly - 
> This is 20 ns past the peak of the  radiation  drlve; 
> Front-surface blowoff is well established, but jetting has 

not yei developed. 



The  new  hohlraum  temperature  history 
was  adjusted  for the ALEGRA calculations. 

I Time  (nsJ 

An  anomaly in the  radiation  time  step 
calculation  terminated the ALEGRA  run at -80 nr. 



P- Although  the  calculation  has not been  run to 
comdetion. we have  obtained  lpreliminarv  results. 

Denrity plot 
from ALEGRA 
at 78 fls 

Raw optical  density  plot 
from SPECTJD using  ALEGRA output. . . 
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Raw density plot from ALEGRA . . . 

Enhanced  density plot from ALEGRA . . . 
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Different  radiation  environments 
can be used  for  these  types  of  RadJet  studies. 

Time (ns) 

The  total  fluences  on-target  can  differ 
significantly,  depending  on  the  source. 

Vesey: swenson: 



vve have studied the  generation  and evolution 
of radiation-driven jets on both NOVA and Z. 

I 

I The NOVA experiments, in conjunction  with  the  other  calculations, 
have  provided  validation  for  the ALEGRA modeling  and  analyses. 
In comparison  with  the  resuits  from NOVA, a IOX physical  scale-up 
of the  configuration  produces  similar  phenomenology  using  the Z- 
pinch machine. 
Using  the  2-Beamiet  Backlighter  (ZBL)  for  diagnostic  measurements 
appears to be feasible  for  the 10X scale-up  experiments  on 2. 
> At late times and for 10 keV photon energies, optical depths of order 

unity can  be  achlevad. 

physical scaleup for 2. 
* To provide  an  extra  safety  margin,  we  are  Investigating  a 5X 

> The use of  6.7 keV photon energios (iron) for 2BL will also be possible. 
> Other possibilities include modlfying the 2 SWM to obtain different 

andlor collldlng jets). 
condltions (rg., higher temperatures via dynamic  hohlraum, multiple 

I 


